Collective motion of iron and exogenous ligands in hemoglobin.
Mössbauer studies of deoxyhemoglobin (Hb), oxyhemoglobin (HbO2), and (carbonmonoxy)-hemoglobin (HbCO) have been performed providing information regarding the center shift (CS) up to 250 K and the recoil-free fraction (f) in the "solid state regime". The temperature dependence of the CS indicates that the effective mass of the iron in liganded hemoglobin includes the exogenous ligand, suggesting that vibrations of the iron are strongly coupled to those of the ligand. As a result of this coupled motion, the recoil-free fraction (f) provides a valuable probe for the shape of the potential energy surface in the ligand pocket. Thus HbO2 experiences a stronger restoring force than HbCO, which can be attributed to a steeper potential well for the oxygen into the ligand pocket.